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(54) ORAGNIC LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems in a conventional 
organic light emitting element, or the necessity of a thinner film for the 
drive at a low voltage of several volts because the mobility of an organic 
material is generally as low as 0.001 cm2/Vs or less, and the necessity 
of an electron injection layer or hole injection layer between a 
luminescent layer and an electrode, which extremely complicates the 
element structure. 

SOLUTION: In this organic light emitting element, the organic layer or 
electron injection layer or hole injection layer thereof is doped with a 
carbon nanotube to increase the carrier mobility of the organic layer. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The organic light emitting device which has either the electronic injection layer which touches the 
above-mentioned organic luminous layer an organic luminous layer and if needed, or a hole impregnation layer, 
and is characterized by the thing of the above-mentioned organic luminous layer, an electronic injection layer, 
and a hole impregnation layer for which the microfilament matter was included in either at least. 
[Claim 2] The organic light emitting device which has either of the plus buffer layers which touch the minus 
buffer layer or the above-mentioned hole impregnation layer which touches either the electronic injection layer 
which touches an organic luminous layer and the above-mentioned organic luminous layer or a hole impregnation 
layer and the above-mentioned electronic injection layer, and is characterized by the thing of the above- 
mentioned organic luminous layer, an electronic injection layer, a hole impregnation layer, a minus buffer layer, 
and a plus buffer layer for which the microfilament matter was included in either at least. 

[Claim 3] The organic light emitting device characterized by having formed the transparent electrode in one field, 
hole impregnation layer, or plus buffer layer of the above-mentioned organic luminous layer, and forming 
transparence or an opaque electrode in another field, electronic injection layer, or minus buffer layer of the 
above-mentioned organic luminous layer in an organic light emitting device according to claim 1 or 2. 
[Claim 4] The organic light emitting device characterized by the microfilament matter containing in specific layer, 
two or more layers, or all layers of an organic multilayered film in the organic light emitting device which has the 
laminated structure of a minus electrode, an organic multilayered film, and a plus transparent electrode. 
[Claim 5] an organic light emitting device according to claim 1 to 4 — setting — the above-mentioned 
microfilament matter — detailed carbon fiber **** — the organic light emitting device characterized by things. 
[Claim 6] 5 is [ claim 1 thru/or ] the flat-surface display characterized by establishing a single dimension or the 
control means which more than one are put [ control means ] in order two-dimensional and makes each organic 
light emitting device drive independently for the organic light emitting device of a publication either. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] An electrode is formed up and down and this invention relates to the organic light 
emitting device and the organic luminescence display which make an organic substance emit light by [ of an 
organic luminous layer ] impressing an electrical potential difference. 
[0002] 

[Description of the Prior Art] a gestalt with organic various light emitting devices of an organic monolayer thin 
film or an organic multilayered film which formed the electrode up and down — a Japan Society of Applied 
Physics organic molecule and a bioelectronics subcommittee meeting magazine — it is collected into 3-12 pages 
of the 11th volume and No. 1 (2000). 
[0003] 

[Problem(s) to be Solved by the Invention] Generally, the mobility of an organic substance needed thin-film- 
izing, in order to drive the above-mentioned conventional organic light emitting device by the low battery of 
several volts below 0.001 square centimeters / Vs, since it is low. Moreover, depending on the case, the 
electronic injection layer and the hole impregnation layer needed to be prepared between the luminous layer and 
the electrode, and component structure was very complicated. 
[0004] 

[Means for Solving the Problem] This invention dopes the microfilament matter which becomes the organic 
luminous layer of an organic light emitting device from a carbon nanotube etc., and is characterized by enlarging 
carrier mobility of the above-mentioned organic luminous layer. 

[0005] With chirality, a carbon nanotube shows a metallic property or the property like a semi-conductor. The 
band gap in the case of a semi-conductor can be expected that a to some extent big nanotube shows an almost 
metallic property at a room temperature almost in inverse proportion to the diameter of a nanotube. Therefore, 
mobility can be enlarged by making an organic luminous layer contain a carbon nanotube. Moreover, there is very 
little effectiveness that a carbon nanotube attenuates the optical reinforcement which emits light from an 
organic luminous layer since it is sufficiently small compared with the wavelength of the light. 
[0006] Thus, since a several microns thick organic luminous layer can be used by doping a carbon nanotube to 
an organic luminous layer, and enlarging carrier mobility of an organic luminous layer, while production becomes 
very easy, the dependability of a component can also be raised sharply. Moreover, without using a complicated 
multilayer laminated structure from mobility being high, by the laminated structure of about three layers, since an 
electron and a hole can be made to recombine efficiently by the organic luminous layer, component structure 
can be simplified sharply. 
[0007] 

[Embodiment of the Invention] (Example 1) The 1st example of this invention is explained using drawing 1 . As 
for the organic light emitting device of this example, the electronic injection layer 102 and the hole impregnation 
layer 103 are formed in both sides of the organic luminous layer 101. The minus electrode 1 1 1 is formed on the 
above-mentioned electronic injection layer 102, the plus transparent electrode 1 12 is formed in the bottom of 
the hole impregnation layer 103, and several V electrical potential difference is impressed between two 
electrodes. And it has composition which takes out the light which was made to generate light and was 
generated in the direction of an arrow head by combining an electron and a hole efficiently in the above- 
mentioned luminous layer 101. 

[0008] the multi-wall carbon nanotube whose diameter is 30nm here at an electronic injection layer 102 and the 
hole impregnation layer 103 — 5wt(s)% — it adds. Each of thickness of an electronic injection layer 102 and 
thickness of the hole impregnation layer 103 could be 1 micron. 

[0009] By adding a carbon nanotube in an electronic injection layer 102 and the hole impregnation layer 103 like 
this example, the former is large triple or more figures, and mobility can be carried out. For this reason, the 
electronic injection layer 102 and the hole impregnation layer 103 of the above thick films can be used. 
[0010] Moreover, the thickness of a luminous layer 101 is 50nm, and adds coloring matter to the host organic 



substance. Luminescence is based on transition of LUMO (lowest unoccupied molecular orbital) level to the 
HOMO (highest occupied molecular orbital) level of coloring matter. Then, the desired luminescent color can be 
obtained by choosing the coloring matter which has the desired energy between LUMO-HOMO. 
[001 1] In order to combine an electron and a hole efficiently by the luminous layer 101, it is desirable to choose 
the organic substance which can constitute the following energy diagrams. 

[0012] [1] The LUMO level of an electronic injection layer 102 is high in whether it is comparable as the LUMO 
level of the host organic substance of a luminous layer 101. 

[0013] [2] The LUMO level of the hole impregnation layer 103 is higher than the LUMO level of the host organic 
substance of a luminous layer 101. It is desirable for the electron poured in from the electronic injection layer 

102 to be expensive to extent enough dammed up with the LUMO level obstruction of the hole impregnation 
layer 102. 

[0014] [3] The HOMO level of the hole impregnation layer 103 is low in whether it is comparable as the HOMO 
level of the host organic substance of a luminous layer 101. 

[0015] [4] The HOMO level of an electronic injection layer 1023 is lower than the LUMO level of the host 
organic substance of a luminous layer 101. It is desirable for the hole poured in from the hole impregnation layer 

103 to be low to extent enough dammed up with the HOMO level obstruction of an electronic injection layer 102. 

[0016] [5] The LUMO level of the host organic substance of a luminous layer 101 is higher than the LUMO level 
of coloring matter. 

[0017] [6] The HOMO level of the host organic substance of a luminous layer 101 is lower than the HOMO level 
of coloring matter. 

[0018] If it is the organic substance in alignment with the above-mentioned guideline, it cannot be concerned 
with low-molecular and a macromolecule, but various matter can be used. 

[0019] According to this invention, 5% or more of external quantum efficiency was able to be attained by 
impressing the electrical potential difference of 3V to the organic light emitting device which carried out in this 
way and was produced. Moreover, the long term stability of 30,000 hours was able to be checked by stopping 
this component using a glass substrate and an epoxy resin. 

[0020] in addition — the above-mentioned example — an electronic injection layer 102 and the hole 
impregnation layer 103 — a carbon nanotube — 5wt(s)% — although the added example was shown, the content 
of a carbon nanotube can be made to fluctuate by the design of organic layer thickness Moreover, it is also 
possible to add a carbon nanotube to a luminous layer 101. 

[0021] Moreover, although the electronic injection layer 102 and the hole impregnation layer 103 were formed in 
the both sides of a luminous layer 101 in the above-mentioned example, the good property was similarly acquired 
with the structure in which only the electronic injection layer 102 formed only the hole impregnation layer 103. 
[0022] (Example 2) Below, drawin g 2 is used and the 2nd example of this invention is explained. In the organic 
light emitting device of this example, the organic luminous layer 201 of the structure inserted in the electronic 
injection layer 202 and the hole impregnation layer 203 is the same as that of the 1st example. In this example, 
the minus buffer layer 204 is formed on an electronic injection layer 202, and the minus electrode 211 is formed 
on it. Moreover, it has composition which formed the plus buffer layer 205 in the bottom of the hole impregnation 
layer 203, and formed the plus transparent electrode 212 in the bottom of it. 

[0023] the thickness of an electronic injection layer 202 and the hole impregnation layer 203 — respectively — 
1 micron — it is — both them — a multi-wall carbon nanotube with a diameter of 30nm — 5wt(s)% — it added, 
moreover, the thickness of the minus buffer layer 204 and the plus buffer layer 205 — 3 microns — it is — a 
multi-wall nanotube with a diameter of 30nrn — 10wt(s)% — it added. 

[0024] If the need [ of being related with the energy diagram of the matter which constitutes each organic 
layer ] matter is the organic substance which meets the following guidelines in addition to the item indicated in 
the 1st example, it cannot be concerned with low-molecular and a macromolecule, but can use various matter. 
[0025] [7] The LUMO level of the minus buffer layer 204 is high in whether it is comparable as the LUMO level 
of an electronic injection layer 204. 

[0026] [8] The HOMO level of the plus buffer layer 205 is low in whether it is comparable as the HOMO level of 
the hole impregnation layer 203. 

[0027] Thus, by impressing the electrical potential difference of 3V to the organic light emitting device of 
produced this example, 5% or more of external quantum efficiency was able to be attained. Moreover, the long 
term stability of 30,000 hours was able to be checked by stopping this component using a glass substrate and an 
epoxy resin. 

[0028] in addition — this example — an electronic injection layer 202 — ** — the hole impregnation layer 203 - 
- a carbon nanotube — 5wt(s)% — further — the minus buffer layer 204 and the plus buffer layer 205 — a 
carbon nanotube — 10wt(s)% — although the added example was shown, the content of a carbon nanotube can 
be made to fluctuate by the design of organic layer thickness Moreover, it is possible to add a carbon nanotube 



to a luminous layer 201 as well as an example 1. 

[0029] Moreover at this example, although the minus buffer layer 204 and the plus buffer layer 205 were formed, 
the same good property was acquired also with the structure which formed only the minus buffer layer 204 or 
the plus buffer layer 205. 

[0030] (Example 3) Below, drawing 3 is used and the 3rd example of this invention is explained. In this example, it 
has structure which formed the minus electrode 311 in the organic luminous layer 301 bottom, and formed the 
plus transparent electrode 312 in the bottom, and the thickness of the organic luminous layer 301 — 1 micron - 
- it is — a carbon nanotube — 5wt(s)% — it added. It cannot be concerned with low-molecular and a 
macromolecule, but all the organic substance that has the energy gap between LUMO-HOMO which emits light 
in a desired wavelength region, or its mixture can be used for an organic luminous layer. 

[0031] Thus, by impressing the electrical potential difference of 3V to the produced organic light emitting device, 
5% or more of external quantum efficiency was able to be attained. Moreover, the long term stability of 30,000 
hours was able to be checked by stopping this component using a glass substrate and an epoxy resin. 
[0032] (Example 4) Below, drawin g 4 is used and the 4th example of this invention is explained. As shown in 
drawing _4 (a), after forming the horizontal electrode 401 two or more on a glass substrate 410 and forming the 
organic multilayers explained later, two or more groups which consist of R length electrode 402, a G length 
electrode 403, and a B length electrode 404 are formed. The intersection of the horizontal electrode 401 and a 
vertical electrode set is a luminescence pixel. 

[0033] The structure of one pixel of the A-A' cross section of drawin g 4 (a) is shown in drawin g 4 (b). The 
organic three-tiered structure of the R electronic injection layer 4021, the R luminous layer 4022, and R hole 
impregnation layer 4023 is formed in R length electrode 402 bottom. Moreover, the organic three-tiered 
structure of the G electronic injection layer 4031, the G luminous layer 4032, and G hole impregnation layer 4033 
is formed in G length electrode 403 bottom, and the organic three-tiered structure of the B electronic injection 
layer 4041, the B luminous layer 4042, and B hole impregnation layer 4043 is further formed in B length electrode 
404 bottom. 

[0034] The animation was able to be displayed by impressing a scan electrical potential difference to the 
horizontal electrode 401 of the organic light emitting device array of such a configuration, and impressing a 
signal electrode to a vertical electrode pair. 

[0035] Here, although this example showed the three-tiered structure as an organic layer, all the organic 

multilayer structure shown in the 1st, 2nd, and 3rd examples can be adapted. 

[0036] 

[Effect of the Invention] As shown in the above example, a several microns thick organic layer can be used by 
doping a carbon nanotube to an organic layer according to this invention, and enlarging carrier mobility of an 
organic layer, without using a complicated multilayer laminated structure from mobility being high, an electron 
and a hole can be made to be able to recombine efficiently by the luminous layer by the laminated structure of 
about three layers, and component structure can be simplified sharply. Moreover, it comes out to also raise the 
dependability of a component sharply by this. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] The sectional view showing the organic light emitting device of the 1 st example of this invention. 
[Drawing.?] The sectional view showing the organic light emitting device of the 2nd example of this invention. 
[Dr awin g 3] The sectional view showing the organic light emitting device of the 3rd example of this invention. 
[ Drawin g 4] The top view and sectional view showing the organic luminescence equipment of the 4th example of 
this invention. 
[Description of Notations] 

101 [ — A minus electrode, 112/ — A plus transparent electrode, 201 / — An organic luminous layer, 202 / — 
An electronic injection layer, 203 / — A hole impregnation layer, 204 / — A minus buffer layer, 211 / — A 
minus electrode, 205 / — A plus buffer layer, 212 / — Plus transparent electrode. ] — An organic luminous 
layer, 102 — An electronic injection layer, 103 — A hole impregnation layer, 1 1 1 
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